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Stade i,0 Absence de lésions 
Stade i,1 Ulcérations iléales aphtoïdes peu nombreuses (= 5) 
Stade i,2 Ulcérations aphtoïdes multiples ( > 5) avec muqueuse intercalaire normale 
ou zones isolées de lésions plus larges ou lésions confinées à l'anastomoses 
(sur moins de 1 cm de long) 
Stade i,3 Iléite aphtoïde diffuse avec muqueuse intercalaire inflammatoire 
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* )=5F>8*.* )=5F>8*P* *
6*Q*RST* "#$#%&'()*# "#$#+,()*# -#
* # # #
.K8*I5@86*U06628V* .&/'#0#%%/1# 22/2#0#%&/3# 4#,/,,%#
-8W8*=0;45*UNX+V* %/&# %/&# ,/31.#
$&9*UYKXIRV* &,/'#0#./1# &%/'#0#./3# ,/,31#
%F=28*7Z2M51F;456*I5@8668*U06628V* 5#0#5# %1#0#3# 4#,/,,%#
A5IH=8*78*>5F33283*0M06;*10*:?4=F=K48* &/5#0#%/5# 2/&#0#%/3# 4#,/,,%#
/0H0:*0:;4<* '.(5,/2*# 2&(5&/5*# ,/1'3#
.;;846;8*065L>2=462018* &&(%1/5*# %3(&./+*# ,/&1,#
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* * )=5F>8*.* )=5F>8*P* *
6*Q*RST* # "#$#%&'()*# "#$#+,()*# -#
* # # # #
.-.* %# .'(&3/5*# %,(%./.*# ,/,,3#
* &# +&('1/&*# '.(+2/,*# ,/,,3#
* .# 2(./.*# &(&/1*# ,/+,+#
#8=;8*78*>5473*U[V* # 2/'#0#1/.# ./2#0#2/5# ,/%1.#
%26F;=4;456* 6789:9;# &1(&%/2*# &,(&5/.*# ,/2+5#
* <9=>:;# %.(%,/.*# &(&/5*# ,/,1+#
%26F;=4;456* # 2,(.%/1*# &&(&1/+*# ,/552#
.14I86;0;456*86;2=018* # %,(1/3*# &(&/5*# ,/%..#
.14I86;0;456*
>0=86;2=018*
# .%(&2/'*# %%(%./+*# ,/,',#
AF;=4;456*0=;4<4:48118*
K15H018*
# .+(.,/&*# %.(%'/.*# ,/,&2#
/=04;8I86;3*\*]*I543* ?7:@AB7C8;<# '1(5./&*# .%(.+/+*# ,/,2.#
* D66E"7<E--:;<<;E:<# &1(&%/2*# &2(.,/,*# ,/%'5#
* F"@A!GHIJ# %&(3/5*# 3(%%/.*# ,/'3,#
* F6A"7<KLABML9<# 2%(.&/5*# &'(.&/5*# ,/335#
/=04;8I86;3*86*:5F=3* ?7:@AB7C8;<# .+(.,/&*# &%(&'/.*# ,/525#
* D66E"7<E--:;<<;E:<# &+(&&/&*# &2(.,/,*# ,/&%,#
* F"@A!GHIJ# %'(%&/1*# '(1/5*# ,/&.3#
* F6A"7<KLABML9<# 25(.5/1*# &5(.%/.*# ,/5%,#
P4106*I5=>?515K4GF8* G:K"<A@!LK=;6;"@# +5('1/5*# 53(1./+*# ,/..1#
* DNO# &2(%3/,*# %2(%1/5*# ,/1+,#
* GPO# 5,(.3/1*# %5(%+/+*# ,/,,&#
* DL97!B7L7<B7-A;# +1('3#/,*# 2,(5,/,*# ,/,,'#
* QBR7S:K-RA;# %5(%%/3*# '(1/5*# ,/.,3#
* IA<@EL7S:K-RA;# %(,/+*# .(./+*# ,/.,%#
%566283*H4515K4GF83* T;EB7BM@;<#(%,3UVT*# 3/,#0#./1# 1/'#0#&/2# ,/,,.#
* W96K@7B:A@;# ,/.+#0#,/,5# ,/.3#0#,/,5# ,/.,,#




$674:0;4563* <@9"7<;# %%5(3%/.*# 12(3&/5*# ,/152#
* KZB><# &.(%+/.*# '(1/5*# ,/,.%#
* [A<@EL;# .3(.%/,*# %.(%'/.*# ,/,%+#
* KZB><#;@V7E#[A<@EL;# 2+(.+/%*# %5(%+/+*# ,/,,.#
* KZB><#;@#[A<@EL;# %2(%%/%*# 2(5/,*# ,/&,2#
* -9:A@7"A@;# &(%/'*# ,# ,/5&.#
%=0460K8*0H:!3*
>8=:F;062*













































[-=#;5!1! ! [-=#;5!Y! !
0=>2@:2=6A387% HJ% 0=>2@:2=6A38% R%
0=>2@<5f=6A38% J% 0=>2@<5f=6A38% R%
0=>2@58:D4=8% H% 0=>2@:3D49>8% O%
0=>2@?>76:4=8% H% 0=>2@>Y6Y=2^A38% O%
0=>2@:3D49>8% R% % %
0=>2@>Y6Y=2^A38% J% % %
,2=2@:3D49>8% O% % %
&85\254D629%6=>4=8% H% % %
!'!-*% RR% % HV%
4DK@'D/!FT!0%)*/@')!('*(./&+')!'$!?'(c.?+(D*.%('!?./(!@')!b(./?')!1!'*!YT!
!
! 3D! ?(+)'$O'! ,C/$! ?@D)*(.$! '*! ,CD,V+('$O')! +*D%*! @.b%L/'B'$*! )%b$%U%OD*%&'B'$*!
?@/)!%B?.(*D$*'!,D$)!@'!b(./?'!YT!
! 5$! ('&D$OV'`! %@! $CD&D%*! ?D)! +*+! $.*+! ,'! ,%UU+('$O'! )/(! @'! *'B?)! .?+(D*.%('`! @D!
?(+)'$O'!,C/$!)D%b$'B'$*`!@D!$+O'))%*+!,C/$'!*(D$)U/)%.$!'*!@D!$+O'))%*+!,'!)/*/('!,C/$'!








* * )=5F>8*.* )=5F>8*P* *
6*Q*RST* # "#$#%&'()*# "#$#+,()*# -#
* # # # #
9581453:5>48* # 5(2/,*# ,# ,/%53#
.603;5I538* F"K<@767<;# 3,(1,/'*# '1(+&/5*# ,/,52#
* DL97!B7L7<@76A;# &1(&%/2*# +(%,/,*# ,/,..#
* AL97<@76A;# %,(1/3*# '(1/5*# ,/3,3#
-;5I48* # .'(&+/'*# %.(%'/.*# ,/,2.#
.603;5I538* 69BK"A\E;# 3'(1'/&*# 1%(++/+*# ,/,&2#
* 6K"E;LL;# .(&/2*# %(%/.*# ,/5''#
* DL97!B7L7<@76A;# &1(&%/2*# +(%,/,*# ,/,..#
%566283*123456681183* IA<@EL;# ..(&'/&*# %,(%&/5*# ,/,%+#
* FZB><# &5(%3/+*# 2(5/,*# ,/,,.#
* ]@9"7<;# %%'(3&/%*# 1+(31/5*# ,/%,2#
* XLK<@:7"# %%(+/1*# %1(&%/.*# ,/,%%#
* F8R9:;"B;<# .,(&./+*# '5(+%/.*# 4#,/,,%#
* X9:A@7"A@;# &(%/'*# ,# ,/5&.#
* D"[LK66K@A7"# %&%(3'/,*# 12(3&/5*# ,/&1&#
.F;=8*=238:;456*0335:428* B7LA\E;# &(%/'*# ,# ,/5%&#
* S:^L;# 2(./&*# &(&/5*# ,/',%#
* <@:AB@E:7-LK<@A;# &(%/'*# %(%/.*# ,/1&2#
#1048*74K83;4M8* B7L7"# +('/.*# %(%/.*# ,/%5+#
* S:^L;# 5(2/,*# +(%,/,*# ,/%.'#
-04K68I86;* # 22(.2/3*# .+(21/5*# ,/,1&#
/=063<F3456* # 1(5/'*# 1(+/+*# ,/.15#















































































* * )=5F>8*.* )=5F>8*P* *
6*Q*RST* # "#$#%&'()*# "#$#+,()*# -#
* # # # #
.60;5I5>0;?515K48* AL9A@;# %&%(3'/,*# 11(3'/.*# ,/25&#
* B7LA@;# .%(&2/'*# +(%,/%*# ,/,%,#
* AL9A@;#;@#B7LA@;# &+(&&/&*# +(%,/%*# ,/,5,#
* KZB><# &3(&./,*# 5('/.*# ,/,,&#
* [A<@EL;# 2,(.%/1*# +(%,/%*# 4#,/,,%#
* <@9"7<;# %%'(3&/%*# 1'(3'/&*# ,/.1+#
* [A<@EL;#Z7:S";# 2%(.&/5*# %2(%1/1*# ,/,&,#
%5F18F=*O^*U"C.V* # ./%#0#%/.# &/+#0#%/&# ,/,+.#
%=0460K8* # '1(5./&*# 5+(1&/5*# ,/,,'#
%F=28*7=0460K8*U_5F=V* # 2/%#0#%/'# 2/.#0#./5# ,/'1%#
$12F3*=2<18W8*U_5F=V* # ./%#0#%/2# ./&#0#%/&# ,/2+&#
95I>14:0;4563*]S*_5F=3*%491* ,# 11('%/%*# 5%('./+*# ,/1,.#
* D# .%(&2/'*# %&(%5/,*# ,/,3+#
* DD# %,(1/3*# %%(%./+*# ,/%13#
* DDDK# %(,/+**# %(%/.*# ,/125#
* DDDZ# 1(5/'*# 2(5/,*# ,/+'&#
* D_K# ,# %(%/.*# ,/.++#
95I>14:0;4563*`*_5F=3*%491* `#.# 2(./&*# .(./+*# %/,,,#
95I>14:0;4563*]S*_5F=3*%491* `#.# +('/.*# '(1/5*# ,/123#
-;5I48*>53;*:5I>14:0;456* # .(&/2*# &(&/5*# ,/'55#
%2:!3* # ,# ,# ,#
%F=28*7Z?53>4;01430;456*
U_5F=V*
# 3/2#0#./5# %%/%#0#+/2# ,/,21#
%2104*<8=I8;F=8*3;5I48*
U_5F=V*
# %%+#0#22# %5+#0#%.3# ,/%%'#
%F=28*7Z?53>4;01430;456*
>53;*<8=I8;F=8*U_5F=V*















1/O/$'! ,.$$+'! b+$+(D@'! $C+*D%*! )%b$%U%OD*%&'B'$*! D)).O%+'! J! @D! )/(&'$/'! ,'!
O.B?@%OD*%.$)!BDQ'/(')T!2')!,.$$+')!).$*!(D??.(*+')!,D$)!@'!*DK@'D/!GT!!
!
* %491*a*]* %491*b*]* *
6*Q*^RT* "#$#%%+()*# "#$#+()*# -#
* # # #
.K8*I5@86*U06628V* .&/5#0#%&/,# ../&#0#+/5# ,/+13#
-8W8*=0;45*UNX+V* %/&# %/1# ,/1&+#




A5IH=8*78*>5F33283*0M06;*10*:?4=F=K48* &/5#0#%/5# &/2#0#%/%# ,/1+2#
/0H0:*0:;4<*U[V* 53(5,/2*# 2(5,/,*# %/,,,#
.;;846;8*065L>2=462018*U[V* &&(%+/'*# ,# ,/.23#














* * %491*a*]* %491*b*]* *
6*Q*^RT* # "#$#%%+()*# "#$#+()*# -#
* # # # #
.-.* %# .2(&3/+*# &(&5/,*# ,/11&#
* &# 1'(''/1*# '(15/,*# ,/&.'#
* .# 2(./5*# ,# ,/53,#
#8=;8*78*>5473*U[V* # 2/1#0#1/5# ./+#0#5/5# ,/1..#
%26F;=4;456* # .+(.&/&*# &(&5/,*# %/,,,#
.14I86;0;456*86;2=018* # %,(+/5*# ,# %/,,,#
.14I86;0;456*
>0=86;2=018*
# .,(&5/2*# %(%&/5*# ,/'1+#
AF;=4;456*0=;4<4:48118*
K15H018*
# .1(.%/2*# %(%&/5*# ,/2.2#
/=04;8I86;3*\*]*I543* ?7:@AB7C8;<# '%(5%/1*# '(15/,*# ,/&+%#
* D66E"7<E--:;<<;E:<# &'(&&/,*# %(%&/5*# %/,,,#
* F"@A!GHIJ# %&(%,/&*# ,# %/,,,#
* F6A"7<KLABML9<# .+(.&/&*# .(.1/5*# ,/1%2#
/=04;8I86;3*86*:5F=3* ?7:@AB7C8;<# .&(&1/%*# '(15/,*# ,/,,3#
* D66E"7<E--:;<<;E:<# &1(&&/3*# %(%&/5*# ,/'+.#
* F"@A!GHIJ# %'(%./'*# ,# ,/535#
* F6A"7<KLABML9<# 2.(.'/2*# &(&5/,*# ,/1%%#
%566283*H4515K4GF83* T;EB7BM@;<#(%,3UVT*# +/3#0#./1# %%/%#0#2/,# ,/%,5#
* W96K@7B:A@;# ,/.+#0#,/,5# ,/2,#0#,/,.# ,/%21#




$674:0;4563* <@9"7<;# %,+(3%/5*# 1(+1/5*# ,/5&3#
* KZB><# &.(%3/5*# ,# ,/.23#
* [A<@EL;# .'(.,/5*# .(.1/5*# ,/1,&#
* KZB><#;@V7E#[A<@EL;# 25(.+/%*# .(.1/5*# %/,,,#
* KZB><#;@#[A<@EL;# %2(%%/3*# ,# ,/53'#
* -9:A@7"A@;# %(,/+*# %(%&/5*# ,/%&.#
%=0460K8*0H:!3*
>8=:F;062*
# 2(./2*# ,# %/,,,#












* * %491*a*]* %491*b*]* *
6*Q*^RT* # "#$#%%+()*# "#$#+()*# -#
* # # # #
9581453:5>48* # .(&/5*# &(&5/,*# ,/,.&#
.603;5I538* F"K<@767<;# +.('3/5*# 1(+1/5*# ,/&1+#
* DL97!B7L7<@76A;# &'(&&/,*# %(%&/5*# ,/5&2#
* AL97<@76A;# %,(+/5*# ,# ,/.3%#
-;5I48* # .5(.,/5*# %(%&/5*# ,/2.5#
.603;5I538* 69BK"A\E;# +3(15/2*# 1(+1/5*# ,/2.1#
* 6K"E;LL;# .(&/5*# ,# ,/'2+#
* DL97!B7L7<@76A;# &'(&&/,*# %(%&/5*# ,/5&2#
%566283*123456681183* IA<@EL;# .&(&1/%*# %(%&/5*# ,/'+,#
* FZB><# &5(&%/&*# ,# ,/.55#
* ]@9"7<;# %,3(3&/2*# 1(+1/5*# ,/232#
* XLK<@:7"# %,(+/5*# %(%&/5*# ,/5&3#
* F8R9:;"B;<# &3(&2/'*# %(%&/5*# ,/'13#
* X9:A@7"A@;# %(,/+*# %(%&/5*# ,/%&.#
* D"[LK66K@A7"# %%2(3'/'*# 1(+1/5*# ,/&+2#
.F;=8*=238:;456*0335:428* B7LA\E;# &(%/1*# ,# ,/'&1#
* S:^L;# 2(./2*# ,# ,/52.#
* <@:AB@E:7-LK<@A;# &(%/1*# ,# ,/'&1#
#1048*74K83;4M8* B7L7"# +('/+*# ,# ,/513#
-04K68I86;* # 2.(.'/2*# %(%&/5*# ,/&,%#
/=063<F3456* # 1(5/3*# ,# %/,,,#
%F=28*5>2=0;54=8*
UI46F;83V*
# 3&#0#.5# 3.#0#2'# ,/312#








1/O/$'! ,.$$+'! ?.)*c.?+(D*.%('! $C+*D%*! )%b$%U%OD*%&'B'$*! D)).O%+'! J! /$! (%)L/'!
DOO(/!,'!O.B?@%OD*%.$)!BDQ'/(')T!2')!,.$$+')!).$*!(D??.(*+')!,D$)!@'!*DK@'D/!"MT!!
!
* * %491*a*]* %491*b*]* *
6*Q*^RT* # "#$#%%+()*# "#$#+()*# -#
* # # # #
.60;5I5>0;?515K48* AL9A@;# %%.(35/+*# +(%,,/,*# %/,,,#
* B7LA@;# &3(&2/'*# &(&5/,*# %/,,,#
* AL9A@;#;@#B7LA@;# &'(&&/,*# &(&5/,*# %/,,,#
* KZB><# &3(&2/'*# ,# ,/%3'#
* [A<@EL;# .3(../%*# %(%&/5*# ,/2.2#
* <@9"7<;# %%,(3./&*# '(15/,*# ,/%&.#
* [A<@EL;#Z7:S";# .3(../%*# &(&5/,*# %/,,,#
%5F18F=*O^*U"C.V* # ./%#0#%/.# ./2#0#%/5# ,/53,#
%=0460K8* # '2(52/&*# .(.1/5*# ,/21&#
%F=28*7=0460K8*U_5F=V* # 2/,#0#%/'# 2/1#0#%/&# ,/2+3#
$12F3*=2<18W8*U_5F=V* # ./%#0#%/.# ./2#0#&/&# ,/51&#














/=04;8I86;*86*:5F=3* ?7:@AB7C8;<# 7EA# .&(+2/&*# '(%5/+*# +/23# %/22#!#23/3&# ,/,&#
* # "7"# +'(31/1*# &(&/.*# %/,,# # #
9581453:5>48* # 7EA# .(',/,*# &(2,/,*# %2/&3# %/.5#!#%,,/,,# ,/,.#
* # "7"# %%5(35/,*# '(5/,*# %/,,# # #
%566283*H4515K4GF83* T;EB7BM@;<#
(%,3UVT*#
# +/3#0#./1# %%/%#0#2/,# %/%&# ,/3&1#!#%/.'# ,/&2#









! 1/O/$'! ,.$$+'! b+$+(D@'! $C+*D%*! )%b$%U%OD*%&'B'$*! D)).O%+'! J! @D! )/(&'$/'! ,'!
O.B?@%OD*%.$)!BDQ'/(')T!2')!,.$$+')!).$*!(D??.(*+')!,D$)!@'!*DK@'D/"NT%
%
* %491*a*]* %491*b*]* *
6*Q*eS* "#$#12()*# "#$#'()*# -#
* # # #
.K8*I5@86* 22/'#0#%&/+# 2&/,#0#%5/.# ,/'2,#
-8W8*=0;45*UNX+V* %/&# &/,# ,/'+5#




A5IH=8*78*>5F33283*0M06;*10*:?4=F=K48* 2/&#0#%/3# 2/&#0#%/&# ,/3&5#
/0H0:*0:;4<*6U[V* 2,(52/%*# &(../.*# ,/2%'#
.;;846;8*065L>2=462018* %1(&./,*# &(../.*# ,/'&2#
.>>8674:8:;5I48* %,(%./5*# .(5,/,*# ,/,5%#






3CD@%B'$*D*%.$! ?D('$*+(D@'`! @D! $/*(%*%.$! D(*%U%O%'@@'! b@.KD@'! '*! '$O.('! ?@/)!







* * %491*a*]* %491*b*]* *
6*Q*eS* # "#$#12()*# "#$#'()*# -#
* # # # #
.-.* %# %,(%./5*# ,# ,/1,%#
* &# 51(11/,*# '(%,,/,*# ,/5+%#
* .# &(&/1*# ,# ,/'1&#
#8=;8*78*>5473*U[V* # ./%#0#2/%# '/5#0#1/1# ,/,1'#
.14I86;0;456*86;2=018* # &(&/1*# ,# %/,,,#
.14I86;0;456*>0=86;2=018* # 1(3/5*# 2(''/1*# ,/,,.#
AF;=4;456*0=;4<4:48118*
K15H018*
# 3(%&/&*# 2(''/1*# ,/,,'#
%26F;=4;456* # %1(&./,*# 5(+./.*# ,/,,'#
/=04;8I86;3*\*]*I543* ?7:@AB7C8;<# &3(.3/&*# &(../.*# %/,,,#
* D66E"7<E--:;<<;E:<# &.(.%/%*# %(%'/1*# ,/''.#
* F"@A!GHIJ# +(%,/+*# %(%'/1*# ,/5&.#
* F6A"7<KLABML9<# &2(.&/2*# &(../.*# %/,,,#
/=04;8I86;3*86*:5F=3* ?7:@AB7C8;<# %3(&5/1*# &(../.*# ,/'5,#
* D66E"7<E--:;<<;E:<# &.(.%/%*# %(%'/1*# ,/''.#
* F"@A!GHIJ# '(+/%*# ,# %/,,,#
* F6A"7<KLABML9<# &&(&3/1*# .(5,/,*# ,/.1,#
%566283*H4515K4GF83* T;EB7BM@;<#(%,3UVT*# 1/23#0#&/2# 3/&#0#&/2# ,/%,+#
* W96K@7B:A@;# ,/.3#0#,/,5# ,/.+#0#,/,+# ,/'+.#




$674:0;4563* <@9"7<;# '+(3%/3*# '(%,,/,*# %/,,,#
* KZB><# '(+/%*# ,# %/,,,#
* [A<@EL;# %%(%2/3*# &(../.*# ,/&5,#
* KZB><#;@V7E#[A<@EL;# %.(%1/'*# &(../.*# ,/.%.#
* KZB><#;@#[A<@EL;# 2(5/2*# ,# %/,,,#
* -9:A@7"A@;# ,# ,# #
%=0460K8*0H:!3*>8=:F;062* # ,# ,# #










#$'! D$D)*.B.)'! %@+.cO.@%L/'! +*D%*! (+D@%)+'! OV'k! _M! ?D*%'$*)! ,.$*! )%d! +*D%'$*!
?(.*+b+')! ?D(! /$'! %@+.)*.B%'T! 3D! B%)'! '$! %@+.cO.@.)*.B%'! +*D%*! 'UU'O*/+'! OV'k! V/%*!
?D*%'$*)! ,.$*! ,'/d! D&D%'$*! ,+&'@.??+! ,')! O.B?@%OD*%.$)! BDQ'/(')! O'! L/%! ('$,D%*!
@CD)).O%D*%.$!%@+.cO.@.)*.B%'!'*!O.B?@%OD*%.$)!BDQ'/(')!J!@D!@%B%*'!,'!@D!)%b$%U%OD*%&%*+T!
3D! )'/@'! D$D)*.B.)'! (+D@%)+'! BD$/'@@'B'$*! )C+*D%*! O.B?@%L/+'! ,C/$'! U%)*/@'!
D$D)*.B.*%L/'!DRD$*!$+O'))%*+!/$'!('?(%)'!OV%(/(b%OD@'T!
3'! UD%*! ,'! $'! ?D)! 'UU'O*/'(! ,CD$D)*.B.)'! B+OD$%L/'! (')).(*D%*! O.BB'!
)%b$%U%OD*%&'B'$*! D)).O%+! J! /$! (%)L/'! ,'! O.B?@%OD*%.$)! BDQ'/(')`! O.BB'! @D! ?(+)'$O'!
,C/$'!U%)*/@'!'$!?'(c.?+(D*.%('T!3')!,.$$+')!).$*!(D??.(*+')!,D$)!@'!*DK@'D/!"FT!
!
* * %491*a*]* %491*b*]* *
6*Q*eS* # "#$#12()*# "#$#'()*# -#
* # # # #
9581453:5>48* # ,# ,# #
.603;5I538* F"K<@767<;# '&(+./+*# 2(''/1*# ,/&++#
* DL97!B7L7<@76A;# '(+/%*# &(../.*# ,/,5%#
* AL97<@76A;# '(+/%*# ,# ,/2'+#
-;5I48* # %.(%'/&*# &(../.*# ,/&+%#
.603;5I538* 69BK"A\E;# '+(3%/3*# .(5,/,*# ,/,,%#
* 6K"E;LL;# ,# %(%'/1*# ,/,21#
* DL97!B7L7<@76A;# '(+/%*# &(../.*# ,/%,1#
%566283*123456681183* IA<@EL;# 1(3/5*# .(5,/,*# ,/,&2#
* FZB><# 2(5/2*# ,# %/,,,#
* ]@9"7<;# 1&(31/.*# '(%,,/,*# %/,,,#
* XLK<@:7"# %5(&,/.*# &(../.*# ,/',&#
* F8R9:;"B;<# '%(+&/2*# 2(''/1*# ,/.%.#
* X9:A@7"A@;# ,# ,# #
* D"[LK66K@A7"# '+(3%/3*# '(%,,/,*# %/,,,#
.F;=8*=238:;456*0335:428* B7LA\E;# ,# ,# #
* S:^L;# &(&/1**# ,# ,/++%#
* <@:AB@E:7-LK<@A;# %(%/2*# ,# ,/3.&#
#1048*74K83;4M8* B7L7"# %(%/2*# ,# ,/115#
* S:^L;# +(%,/+*# ,# ,/.3'#
-04K68I86;* # ..(22/'*# 5(+./.*# ,/,31#
/=063<F3456* # '(+/%*# %(%'/1*# ,/2.2#
%F=28*5>2=0;54=8*UI46V* # 35#0#2%# %%,#0#.,# ,/.1%#







,/(+'! ,'! ,(D%$Db'! +*D%'$*! )%b$%U%OD*%&'B'$*! D)).O%+')! J! @D! )/(&'$/'! ,'! O.B?@%OD*%.$)!
BDQ'/(')T!3')!,.$$+')!).$*!(D??.(*+')!,D$)!@'!*DK@'D/!"_T!
!
* * %491*a*]* %491*b*]* *
6*Q*eS* # "#$#12()*# "#$#'()*# -#
* # # # #
.60;5I5>0;?515K48* AL9A@;# 1%(35/3*# '(%,,/,*# ,/+2.#
* B7LA@;# 1(3/5*# %(%'/1*# ,/2+5#
* AL9A@;#;@#B7LA@;# 1(3/5*# %(%'/1*# ,/2+5#
* KZB><# 5('/+*# ,# %/,,,#
* [A<@EL;# +(%%/,*# ,# %/,,,#
* <@9"7<;# 1,(35/3*# '(%,,/,*# %/,,,#
* [A<@EL;#Z7:S";# %2(%3/&*# ,# ,/5+2#
%5F18F=*O^*U"C.V* # &/1#0#%/%# 2/&#0#%/'# ,/,,.#
%=0460K8* # 52(1./,*# 2(''/1*# ,/''5#
%F=28*7=0460K8*U_5F=V* # ./'#0#%/.# 2/.#0#./5# 4#,/,,%#
$12F3*=2<18W8*U_5F=V* # ./&#0#%/%# ./.#0#&/%# ,/+21#



























%26F;=4;456* # 7EA# %1(11/.*# 5(&&/1*# 1/&2# %/5%#!#.2/+2# ,/,2#
* # "7"# 5'(3+/&*# %(%/+*# %/,,# # #
%5F18F=*O^*U"C.V* # # &/1#0#%/%# 2/&#0#%/'# &,/+1# %/,,#!#2'/+%# ,/,5#
N43;F18*>8=*5>* # 7EA# 1(1,/,*# .(.,/,*# 1/'3# ,/&,#a#&33/%,# ,/&+#
* # "7"# '1(35/1*# .(2/.*# %/,,# # #
.>>8674:8:;5I48* # 7EA# %,(1'/3*# .(&./%*# .2/,&# %/,,#!#%%+/,,# ,/,5#
* # "7"# '2(35/5*# .(2/5*# %/,,# # #
%F=28*7=0460K8*U_5F=V* # # ./'#0#%/.# 2/.#0#./5# ,/1&# ,/..#!#%/5+# ,/2%#
%566283*H4515K4GF83* T;EB7BM@;<#
(%,3UVT*#
# 1/23#0#&/2# 3/&#0#&/2# %/%+# ,/5,#!#&/1+# ,/1,#
.603;5I538*I2:064GF8* # 7EA# '+(35/+*# .(2/&*# &/52# ,/55#a#2+/51# ,/'.#
* # "7"# '(''/1*# .(../.*# %/,,# # #
-04K68I86;* # 7EA# ..(+'/+*# 5(%./&*# %3/,5# ,/&%#!#%1.1/%%# ,/&,#
* # "7"# 2%(31/'*# %(&/2*# %/,,# # #





















* %491*a*]* %491*b*]* *
6*Q*RST* "#$#%3&()*# "#$#%2()*# -#
* # # #
.K8*I5@86* .1/&#0#%./'# .1/,#0#%&/&# ,/35&#
-8W8*=0;45*UNX+V* %/&# %/+# ,/5+&#







B8L=238:;456* 12(.+/5*# '(2&/3*# ,/123#
/0H0:*0:;4<*6U[V* 33(5%/+*# '(2&/3*# ,/5%1#
.;;846;8*065L>2=462018* .3(&,/.*# &(%2/.*# ,/12%#
.>>8674:8:;5I48* 2&(&%/3*# 5(.5/1*# ,/.%+#




















#$! *(D%*'B'$*! ?D(! O.(*%O.m,'! @.()! ,'! @C%$*'(&'$*%.$! '*! /$'! VR?'(@'/O.OR*.)'!
D??D(D%))D%'$*! O.BB'! )%b$%U%OD*%&'B'$*! D)).O%+')! J! @D! )/(&'$/'! ,'! O.B?@%OD*%.$)!
BDQ'/(')T!3')!,.$$+')!).$*!(D??.(*+')!,D$)!@'!*DK@'D/!MPT!
!
* * %491*a*]* %491*b*]* *
6*Q*RST* # "#$#%3&()*# "#$#%2()*# -#
* # # # #
.-.* %# 22(&&/3*# &(%2/.*# ,/2,5#
* &# %..('3/.*# %&(+5/1*# ,/&+'#
* .# '(./%*# ,# ,/23%#
#8=;8*78*>5473*U[V* # 2/%#0#'/2# 2/3#0#'/2# ,/'&+#
%26F;=4;456* # 55(&+/'*# 1(5,/,*# ,/,35#
.14I86;0;456*86;2=018* # %&('/.*# ,# %/,,,#
.14I86;0;456*>0=86;2=018* # .1(%3/.*# 5(.5/1*# ,/%'1#
AF;=4;456*0=;4<4:48118*
K15H018*
# 2'(&2/,*# 5(.5/1*# ,/.2&#
/=04;8I86;3*\*]*I543* ?7:@AB7C8;<# 3,(2'#/3*# +(51/%*# ,/25+#
* D66E"7<E--:;<<;E:<# 23(&5/5*# &(%2/.*# ,/5&5#
* F"@A!GHIJ# &,(%,/2*# %(1/%*# %/,,,#
* F6A"7<KLABML9<# '&(.&/.*# 5(.5/1*# ,/112#
/=04;8I86;3*86*:5F=3* ?7:@AB7C8;<# 5%(&'/'*# +(51/%*# ,/,%5#
* D66E"7<E--:;<<;E:<# 5,(&'/,*# &(%2/.*# ,/5&5#
* F"@A!GHIJ# &&(%%/5*# ,# ,/.1%#
* F6A"7<KLABML9<# '5(../3*# 5(.5/1*# %/,,,#
%566283*H4515K4GF83* T;EB7BM@;<#(%,3UVT*# +/2#0#./.# %,/.#0#./2# ,/,.3#
* W96K@7B:A@;# ,/.+#0#,/,5# ,/.3#0#,/,'# ,/2.,#
* X:7@A8;<#(SVT*# '5/3#0#1/5# '1/.#0#1/1# ,/5,1#
* ?:9K@A"A";#(Y67LVT*# '1/&#0#&'/,# ''/2#0#%2/&# ,/3,&#
$674:0;4563* <@9"7<;# %1'(3%/1*# %.(3&/3*# %/,,,#
* KZB><# &3(%5/%*# ,# ,/&&'#
* [A<@EL;# 21(&2/5*# 5(.5/1*# ,/.5,#
* KZB><#;@V7E#[A<@EL;# 5+(.,/&*# 5(.5/1*# ,/1'5#
* KZB><#;@#[A<@EL;# %+(3/2*# ,# ,/'%1#
* -9:A@7"A@;# %(,/5*# %(1/%*# ,/%.&#
%=0460K8*0H:!3*>8=:F;062* # 2(&/%*# ,# %/,,,#






Z'/@'! @D! O.'@%.)O.?%'! D??D(D%))D%'$*! O.BB'! )%b$%U%OD*%&'B'$*! D)).O%+')! J! @D!
)/(&'$/'!,'!O.B?@%OD*%.$)!BDQ'/(')T!3')!,.$$+')!).$*!(D??.(*+')!,D$)!@'!*DK@'D/!M"T!
!
* * %491*a*]* %491*b*]* *
6*Q*RST* # "#$#%3&()*# "#$#%2()*# -#
* # # # #
9581453:5>48* # .(%/'*# &(%2/.*# ,/,.+#
.603;5I538* F"K<@767<;# %22(15/,*# %%(1+/'*# ,/1'5#
* DL97!B7L7<@76A;# .&(%'/1*# .(&%/2*# ,/'21#
* AL97<@76A;# %'(+/.*# ,# ,/&'%#
-;5I48* # 2'(&2/,*# .(&%/2*# %/,,,#
.603;5I538* 69BK"A\E;# %51(+%/+*# %,(1%/2*# ,/.2,#
* 6K"E;LL;# .(%/'*# %(1/%*# ,/%22#
* DL97!B7L7<@76A;# .&(%'/1*# .(&%/2*# ,/'21#
%566283*123456681183* IA<@EL;# .3(&,/.*# 2(&+/'*# ,/231#
* FZB><# &3(%5/%*# ,# ,/%%1#
* ]@9"7<;# %+%(3./.*# %.(3&/3*# ,/5+%#
* XLK<@:7"# &5(%./,*# .(&%/2*# ,/2%&#
* F8R9:;"B;<# 3,(2'/3*# 5(.5/1*# ,/5+%#
* X9:A@7"A@;# %(,/5*# %(1/%*# ,/%.&#
* D"[LK66K@A7"# %+&(32/+*# %.(3&/3*# ,/52+#
.F;=8*=238:;456*0335:428* B7LA\E;# &(%/,*# ,# ,/+.+#
* S:^L;# '(./%*# ,# ,/'&1#
* <@:AB@E:7-LK<@A;# .(%/'*# ,# ,/1%&#
#1048*74K83;4M8* B7L7"# 3(2/1*# ,# ,/2,1#
* S:^L;# %&('/.*# %(1/%*# ,/+3'#
-04K68I86;*>8=L5>* # 1'(.3/'*# '(2&/3*# ,/+,3#
/=063<F3456* # %.('/+*# %(1/%*# %/,,,#
%F=28*5>2=0;54=8*UI46F;83V* # 3.#0#.1# %,,#0#2,# ,/23+#









2.BB'! ?./(! @'! b(./?'! Y! )'/@`% @D! ,./@'/(! @'! @'$,'BD%$! ,'! @C%$*'(&'$*%.$! '*! @D!
,/(+'! ,'! ,(D%$Db'! +*D%*! )%b$%U%OD*%&'B'$*! D)).O%+')! J! @D! )/(&'$/'! ,'! O.B?@%OD*%.$)!
BDQ'/(')T!3')!,.$$+')!).$*!(D??.(*+')!,D$)!@'!*DK@'D/!MMT!
%
* * %491*a*]* %491*b*]* *
6*Q*RST* # "#$#%3&()*# "#$#%2()*# -#
* # # # #
.60;5I5>0;?515K48* AL9A@;# %+2(35/+*# %2(%,,/,*# ,/1%,#
* B7LA@;# .'(%+/+*# .(&%/2*# ,/1..#
* AL9A@;#;@#B7LA@;# .&(%'/1*# .(&%/2*# ,/'52#
* KZB><# .2(%1/1*# ,# ,/%..#
* [A<@EL;# 21(&2/5*# %(1/%*# ,/%3'#
* <@9"7<;# %+,(3./+*# %&(+5/1*# ,/&%3#
* [A<@EL;#Z7:S";# 5.(&1/'*# &(%2/.*# ,/.'%#
%5F18F=*O^*>53;L5>*U"C.V* # ./,#0#%/&# ./1#0#%/5# ,/,&3#
%=0460K8* # %%+('%/5*# 1(5,/,*# ,/.31#
%F=28*7=0460K8*U_5F=V* # ./+#0#%/5# +/3#0#+/&# 4#,/,,%#
$12F3*=2<18W8*U_5F=V* # ./%#0#%/&# ./2#0#&/%# ,/551#



















5$!D$D@R)'!B/@*%&D(%+'`! @'! *(D%*'B'$*!?D(! O.(*%O.m,')! @.()!,'! @C%$*'(&'$*%.$!'*! @D!
O.'@%.)O.?%'! (')).(*D%'$*! O.BB'!,')! UDO*'/()! ,'! (%)L/'! %$,+?'$,D$*)! ,'! )/(&'$/'! ,'!
O.B?@%OD*%.$)!BDQ'/(')T!3')!,.$$+')!).$*!(D??.(*+')!,D$)!@'!*DK@'D/!MIT!
!





















/=04;8I86;*86*:5F=3* ?7:@AB7C8;<# 7EA# 5%(+'/2*# +(%./'*# 2/15# %/.'#!#%'/',# ,/,&#
* # "7"# %2%(35/3*# '(2/%*# %/,,# # #
9581453:5>48* # 7EA# .(',/,*# &(2,/,*# ,/,1# ,/,%#!#,/12# ,/,.#
* # "7"# %+3(32/,*# %&('/,*# %/,,# # #
%26F;=4;456* # 7EA# 55(++/1*# 1(%%/.*# ./,5# ,/+%#!#%%/2&# ,/,3#
* # "7"# %.'(35/%*# 1(2/3*# %/,,# # #
%5F18F=*O^*>53;L5>*U"C.V* # # ./,#0#%/&# ./1#0#%/5# %/.'# ,/+&#!#&/&'# ,/&.#
%F=28*7=0460K8*U_5F=V* # # ./+#0#%/5# +/3#0#+/&# %/%2# ,/3'#!#%/.5# ,/%.#
%566283*H4515K4GF83* T;EB7BM@;<#
(%,3UVT*#




















! MH! M"! MN!
9%$,.c2@D&%'$!}!I! P! I! I!
















2@D&%'$!BD%)! '$O.('! ?@/)! ?D(*%O/@%W('B'$*! '$! O'! L/%! O.$O'($'! @')! O.B?@%OD*%.$)! ?.)*c




! 3D!OV%(/(b%'!,'! @D!(+O%,%&'! %@+.cO.@%L/'!,'! @D!BD@D,%'!,'!2(.V$!')*!(+?/*+'!?./(!
a*('! ?@/)! ,%UU%O%@'! '*! ,D&D$*Db'!B.(K%,'! L/'! @D! ?('B%W('! (+)'O*%.$T! 4(W)! ?'/! ,C+*/,')!
,D$)! @D! @%**+(D*/('! .$*! OV'(OV+! J! +&D@/'(! )?+O%U%L/'B'$*! @D!B.(K%,%*+! ?.)*c.?+(D*.%('!
,')! (+)'O*%.$)! %@+.cOD'OD@')! >?('B%W('! (+)'O*%.$E! ?D(! (D??.(*! D/d! (+)'O*%.$)! %@+.c
O.@%L/')!>,'/d%WB'!(+)'O*%.$ET!!
!
! :.*('!+*/,'! ('*(./&'`!?./(! @'! b(./?'!?('B%W('! (+)'O*%.$`!/$! *D/d!,'!B.(K%,%*+!
b@.KD@'! ,'! IH`Gj! O'! L/%! ')*! D))'k! %B?.(*D$*! '$! O.B?D(D%).$! D&'O! @D! @%**+(D*/('`!BD%)!
D&'O!/$!*D/d!,'!O.B?@%OD*%.$)!BDQ'/(')!J!F`Ij!L/%!UD%*!?D(*%!,')!*D/d!KD)!('*(./&+)!,D$)!






^_! ?('B%W(')! (+)'O*%.$)! J! /$! b(./?'! O.B?.(*D$*! ^N! ,'/d%WB')! (+)'O*%.$)T! 3')! ,'/d!




(D??.(*+! +*D%*! ,'! M"! ,D$)! @'! b(./?'! ,'/d%WB'! (+)'O*%.$`! ).%*! /$! *D/d! ,'! IHj`! ,.$*! F!
O.B?@%OD*%.$)!BDQ'/(')! ).%*! ""j`! D@.()! L/'! @'! b(./?'! ?('B%W('! (+)'O*%.$! O.B?*D%*! ^!
O.B?@%OD*%.$)`! ).%*! Gj`! ,.$*! "! O.B?@%OD*%.$! BDQ'/('! ).%*! MjT! 3D! ,%UU+('$O'! +*D%*!
)%b$%U%OD*%&'!>?!!P`PPPFET!3D! O.B?D(D%).$!,')!,'/d!b(./?')! ('*(./&D%*! +bD@'B'$*!/$'!
,%UU+('$O'!)%b$%U%OD*%&'!)/(!@D!,/(+'!B.R'$$'!,CV.)?%*D@%)D*%.$!L/%!+*D%*!,'!G!Q./()!,D$)!




?(.O+,/('! O.B?@'d'! D)).O%+'! J! /$'! D/bB'$*D*%.$! ,/! *D/d! ,'! O.B?@%OD*%.$)! ?.)*c
.?+(D*.%(')! '*! J! /$'! ,/(+'! ,CV.)?%*D@%)D*%.$! ?(.@.$b+'! ?D(! (D??.(*! D/d! ?('B%W(')!
(+)'O*%.$)T! ;./(! (+,/%('! O'**'! B.(K%,%*+`! %@)! ?(.?.)D%'$*! L/'! @D! ,+O%)%.$! ,'! B%)'! '$!
)*.B%'! *'B?.(D%('`! DU%$! ,'! @%B%*'(! @')! O.B?@%OD*%.$)`! $'! ).%*! ?D)! ,+O%,+'! )/(! @')! )'/@)!
UDO*'/()! ,'! (%)L/'! ,'! O.B?@%OD*%.$)! )'?*%L/')! O.$$/)`! BD%)! +bD@'B'$*! )/(! @')!
O.$)*D*D*%.$)!?'(c.?+(D*.%(')`!$.*DBB'$*!,'!&%)O+(.@R)'`!,'!?@D%')!,%b')*%&')!./!'$O.('!
,C+*'$,/'!,'!@D!BD@D,%'!$+O'))%*D$*!,C+&'$*/'@@')!(+)'O*%.$)!D)).O%+')T!




D&'O! "^`_j!,'! U%)*/@'! )'/@'! O.$*('! "G`Hj!'*! )/(*./*! MFj!,CDKOW)! '*i./! U%)*/@'! O.$*('!
IH`"j`! BaB'! )%! @C%$,%OD*%.$! ?./(! DKOW)! )'/@! +*D%*! ,'! "M`Ij! O.$*('! _`"jT! 3'! O(%*W('!
,+$/*(%*%.$! $C+*D%*! ?D)! $.*+! BD%)! @'! *D/d! ,'! ?D*%'$*)! DRD$*! )/K%! /$'! ?'(*'! ,'! ?.%,)!
)/?+(%'/('!J!"Pj!+*D%*!,'!"Fj!O.$*('!I"`_j!,'!?D*%'$*)!,+$/*(%)!,D$)!$.*('!+*/,'T!;(W)!









! 9D$)! $.*('! +*/,'`! K%'$! L/'! @D! ?(+)'$O'! ,CD,V+('$O')! '*! ,'! ?@D)*(.$)! ).%'$*!
)%b$%U%OD*%&'B'$*! ?@/)! %B?.(*D$*'! ,D$)! @'! b(./?'! ('c(+)'O*%.$! >b(./?'!YE! L/'! ,D$)! @'!
b(./?'! ?(%B.c(+)'O*%.$! >b(./?'! 1E! >D,V+('$O')! H"`Ij! O.$*('! MI`Hj! ?! |! P`PP"! '*!
?@D)*(.$)!M"`Ij!O.$*('!H`_j!?!!P`P""E`!%@!+*D%*!('*(./&+!,D$)!@'!b(./?'!Y!/$!?@/)!!UD%K@'!
*D/d! ,'! ?@D%')! O.@%L/')! '*! b(+@%L/')! >O.@%L/'!S! F`Ij! b(./?'! 1! O.$*('! "`Ij! b(./?'! Y!h!
b(+@%L/')!S!N`Pj!b(./?'!1!O.$*('!"P`Pj!b(./?'!YE`!'*!/$!?@/)!UD%K@'!*D/d!,'!(+)'O*%.$)!
D)).O%+')!>O.@%L/'!S!"`Fj!b(./?'!1!O.$*('!Pj!b(./?'!Y!h!b(+@%L/'!S!I`Mj!b(./?'!1!O.$*('!
M`^j! b(./?'! Y!h! )*(%O*/(.?@D)*%'!S! "`Fj! b(./?'! 1! O.$*('! "`Ij! b(./?'! YET! 3'! *D/d! ,'!




?.)*c.?+(D*.%('T! #$! )'/@! ?D*%'$*! ,D$)! @'! b(./?'! ?('B%W('! (+)'O*%.$`! ?./(! @'L/'@! /$'!
?@D%'! ,'! b(a@'! D! +*+! )/*/(+'! @.()! ,'! @D! (+)'O*%.$`! D! ?(+)'$*+! /$! DKOW)! %$*(DcDK,.B%$D@!
DRD$*!$+O'))%*+!/$'!('?(%)'!OV%(/(b%OD@'!)D$)!B%)'!'$!)*.B%'T!




B.$*(+! ,D$)! @D! @%**+(D*/('`! D/bB'$*'! @D! ,/(+'! ,C%$*'(&'$*%.$! '$! B.R'$$'! ,'! IP!
B%$/*')T^_!
! 1/O/$'! ?@D%'! ,'! @CD??D('%@! /(%$D%('! $CD! +*+! O.$)*D*+'! ?./(! @C'$)'BK@'! ,')!
(+)'O*%.$)!K%'$!L/CD/O/$!?D*%'$*!$CD%*!K+$+U%O%+!,C/$'!D%,'!D/!('?+(Db'!,'!@C/('*W('!,(.%*!
?D(! @D! ?.)'! ,C/$'! ).$,'! /(+*+(D@'T! 7@! $'! )'BK@'! ,.$O! ?D)! $+O'))D%('! ,'! OD*V+*+(%)'(!
@C/('*W('!,(.%*!'$!)R)*+BD*%L/'!?./(!@')!('c(+)'O*%.$)`!BD%)!O'@D!?'/*ca*('!,%)O/*+!D/!OD)!
?D(! OD)`! '$! U.$O*%.$!,/!K%@D$!,C%BDb'(%'!?(+c.?+(D*.%('!./!'$! OD)!,'! )RB?*.BD*.@.b%'!
/(%$D%('T!
! 1/O/$!,+OW)!?.)*c.?+(D*.%('!$CD!+*+!O.$)*D*+!?./(!@C'$)'BK@'!,')!?D*%'$*)!O'!L/%!
')*! ('*(./&+!,D$)! @D!BDQ.(%*+!,')! +*/,')! ('@D*%&')! J! @D! OV%(/(b%'!,')! @.OD@%)D*%.$)! %@+.c
O.@%L/')!,'!@D!BD@D,%'!,'!2(.V$T!^N!^H!__!!
! 2')! O.$)*D*D*%.$)! $./)! ?'(B'**'$*! ,CD&D$O'(! L/'! @D! ?(+)'$O'! ,CD,V+('$O')! '*!
@C+&.@/*%.$! ,'! @D! BD@D,%'! OV'k! @')! ?D*%'$*)! ?(+)'$*D$*! /$'! (+O%,%&'! %@+.cO.@%L/'! ,'!
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